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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) ruiACTUPt jyta pemohta obcarhlix kojiohh 

(57) Abstract: 

M3o6pe-reHMc orwocirrcH k ofinacrw 6ypeKHH h flofibPJM hc^tk h ra3a, n MacTHOcnt k tcxhhkc h tcxhojiothk 
KamrrasibHoro pewofrra cKBomracw. Ue/ib - noBbnneune Ha/\exHocTK peMoirrao-BoocTaHOBxrrejThHfatx pa6oT 
3a cuer 3amnTt>i pepMenrM3HpyKjru,em noupbiiHH c coxpaHemseu repMcnoauHM kojiohhbi no aceft n/ooie 
HanoMcHHoro ruiacTforpH. f\nn SToro oh cna6»CH npe#oxp aiorren biibimm uarDKCTaMH, uaKcioiajihHbiH 
HapyiRHbiii miaMerp KOTopux npeBbnnacT Hapymnt>rtS miaMerp KOJibUeebix aneueHTon. npw stom 
npeAOxpamrrejibHbte MaHxrru paauemeHbi Hcmpy KonJbueBbOAi arceMeHTakot r^MeTH3Hpyroinerx> 
noKpbiTHH c 3a3opoM c D03uoMHocTb]o b pa6oneM nojio reenm* nepeKpbiTHH 3a3opoB c yMeHbtueHueM 
HapyxHoro mtawerpa npe^oxpajnrrcjibjn>oc MaroscT fjp HapyjKHoro nnaMerpa KOJibueBbix arceMeirroB. 4 jui. 
blfelbli 
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Description (OnHcamie H3o6percBHLH]: 

M3o6pcrcime othochtch k o6/iacTH 6ypemiH a flo6bimi hc^th m ra3a n. b HacTHOCTH, k tcxhmkc h 
TexHanorw KarMTajibiioro peuoara CRBaxMHbi. 

Uejiwo M3o6pereHK« JianaercH noBwrneHne Ha^exHOCTU peuoHTHO-BCJOcraHOBMTenbitux pa6oT oa OTeT 
3annrrbi rcpMCTiraMpyiomcro nOKpbtroH c coxpaiicimcw repuertraauHH kqhohhw no bccm jyvmc 
KanomeHHoro imacrupw. 

nocTaaneHHaH hot. Aoexm^^CH tcu, «rro nnacTbrpt, n/x« peuoirra o6cajjm>oe kojiokh cocrrosunym wo 
npo^QJibHt>-r(4pnp0BaHH0fl TpytSbi c HapyxHbO* repMerHnupyioinHM noKptJTweu. BbmoracHHiju H3 Ha6opa 
Konbucobtx ancwcirroe. pacnojioxcREibcc snonb Tpy6t>i c 3a3opOM ppyr orwocirrcjibiio flpyra, ciia6scii 
npcAoxpaHirrcjibHbiMH MaHJceraMH. MaKCHMantMbrit HapymHbcft jniaMerp Koropbix npcBbnnacr Hapyjsnbot 
flHanerp KaabucBUX aneneHTOB, npu arou npe^oxpaHHTentHwe uaHmerbi pa3Mcmcraj wem^y KO/ibueBbnoi 
aneMeHraux re puerTT3Wpyioinero noKpbiTHfl c 3a3opawH c bo3mojkhoctuo b paoocieu nonoxeHMM 
ncpcKpbimH 3a3opoD c ywcHMncHHCu HapymHoro /n*av«rrpa npcnoxpaHMTCJibKbtx UaHMCT fip HapyiKHoro 
RHawcrpa KoabUCBbtx sjicmchtob. 

ripH TpaHcnopropoBKe TaKoro nnacTbiptt b Konomiy ooca^Hbtx Tpy6 KoirraKT ero co ctchkoA kojiohhu 
ocymccTBriHcrcH qcpc3 MaHxeTbi. pa3uamann>ic b 3a3opax uexpy KOJibucBbiMM rcpucrsr3npyiO[iQfvai 
saicMCHTavm Ha onpcftcncHHOM paocrrofnoxH njpyr or npyra no nccft jyiMHe njiacrtaipH. 

MaHxera Bbmojmena b BHjje UHmm^pa c nocTOHHHMM win ncpcMCHHbCM no cc n/nine paMerpoM h 
TOJnnjKHoft CTCHKW. Haii6anbnmfl jn*aMerp ManateTbi npcebimaeT Hapyreinbcw onHcaHHbrit jn*aMerp 
RojibucBoro PcpMeTn3wpyiomcpo ancucirra. 

Uraaia uaHxrr Bbi6KpaercH TaKHM o6pa30M. *rro6bi npa paoMcmcmoi mx Ha nnacTbipe Mcmjjy 

rCpMCTTOHpyJOmHMH SJICMCHTaMH COXpaHHJICH (fcyHKUHOHaJl bHbiH 3a30p HC TQJIfaKO IIpH TpaHCnOpTHpOBKC HO 

h npw pacmHpeHMH miacrbipfi b kgjiohhc. 

Paecrojome uexpy uawKeraMM h hx KOJnroecreo paccwrbiBacTCH 8 3aBHCHMOcro ox ^nincbi nnacrbtpa h 

KpHBH3HbI CTBOJia CRBafflUHbl, MTo6bI npH KOHKpCTHblX HX 3Ha^CHHHX MOUIKWHTb KOHTaKT 

rcpwtcni3Hpyiomero noEpbmm nnacrupn c kojiohhoh h cro pa3pymcaHC. 

KoH^wi-ypaijKn Hawser, $H3HK0-MexaHHM€CKKe CBOwcTea m npoMHOCTHbie xapaKTCpHCTOKH MaTcpwana W3 
Koroporo ohm mroTOBncHbi. nooBonsaoT o6ecne«D«Tb hx aejiocTHOCTb npw jjhjukchidi nnacrbqm b 
CKBajKKH€. a npa ero pacnmpcHKH flc^opMHpoBaTbC« b pa^najibHOM h anpann cioui A 0 ocnuMMHW paBHoii 
To/imHHe repMeTM3Hpyiomcpo noKpbiroH nnacxbipH, Mciuno*iaH flonanHsrre/i bnyjo norcpio npoxojjHoro 
cetieHHsi KonoHHbi o6ca^Hux Tpy6. 

Ha <J>ht. 1 H3o6paseH nnacrupb 1 c o^ctwuh Ha Hero npc«oxpaHMTcnbHWUH uaHKCTaMH 2. cnyu^eHHUH b 
o6caflHyio KonoHHy 3: Ha $nr. 2 k 3 npoflOJihHbic m noncpcMHbie cchchhh MaH»cTbi: Ha <J)Mr. 4 BapwaHT 

BO3MOJKH0rO H3rOTOB7ICHHR MaHJfiCT. 

MaHJ&eTa (4>hp. 1 3) H3rwaBratBaeTC5t c nepeucHicbiu no ce Rrame n^cavterpOM c oflHuaKOBOH tojuhmhoh 
crreHKH no sceviy ccmchedo pasaoft ami 6jih3roh TomnHHe repMerrain>y»njero noKpbmiH nnacTbipH. Ha 
KOKUCBbix yMacTKax 4 ce BHyTpcHHHK pawrrp BbmojiHCH c KomycoowM ^onyotoM no oTHomeiano k 
h apy JBHOMy n^aMcrpy ruiacrbipn. B cpc^HCH Macro 5 /niaueTp MaiuKCTw yBcraiHHBacTCH 6e3 homchchjih 
tojituhhw crreHKH pp paauepa na 3 4 uu npeewraaiomero «nawerp pepuero3Hpyioiqpro KonbueBoro 
aneucH-ra 6, n pc3ynBxaTC «iero b tcjic MaraseTbi o6pa3yercn nonHyxpcHWc. 

ncpcxo^u 7 or (xuiwnero j^wawcrpa k ucHhrncwy BbinojiHeHbi kohhmccrhmh c yrnoM npw ocptHHHe KOHyca 
uem>nmM 45°. Mex^y ncpucroKOM 6 h uanmcrroK 2 hmccxch 3a30p 8. llnacTfcrpb cnycKacrc« b CKBaximy 
Ha mxaHre 9. 

FLnacTfatpb co6sipaeTCH a yeraHannnBacrcH cne^yminHM o6pa30M. 

MaHxerbi 2 o^eBaiOT Ha nnacTwpb 1 c Harorou, mto o6ecneuHBacx hx y^cpmamie Ha new. 3arew Ha 
nnacTbipb HaHocirrcH rcpMcrioHpyioinec noKptaroc 6 b bm^c KOjibucBboc sjicmchtob raxnu o6pa30M. MTo6bi 
Mcmfly KMM51 h MaHTKcxauH 2 ocxasancH sasop 8. rioc/ie a-roro nnacTbipb Ha nrraHrc 9 onycKacrcH b 
oocaflpyio Tpy6y k laecry cc HerepMCTwmocTH, h pacnrapwercH flopHHpyiomeH pojiobkoh jxp nnoxHoro 
KoifTaKTa co creHxoif o6caflHoa kq/iohhu. 

TpaHcnopTHbic ra6ap»xHJbic pa3Mcpw nJiacTbipH o6ycnoancHfai pa3Mepavoi npc^oxpaHirrcn bHbix waHJRex h 
noaroMy npw ^hwjkchkh cro b kojiohhc KoirraKT repMeTM3Hpyx>tncro noRpbixim nnacrtrpH co cTCHKaMH 
oocan^ibxx kojiohh hckjuomch, tto ooccnciHBacT cro coxpaHHocTb. 

MaHxerbi H3POTaBJTHBaK>xcH H3 MaTepnana ^ocraTOMHo ajiacroMHoro, «rro6ti He npenfrrcTBOBa'Tb 
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pacrawperaoo nnacxbipR b kojiohhc h hc cosaauaTb npw 3TOM 3HauMTenbm>ix AonoraorrcJibHwx ycwim h b 
to «c open* AoeraxoMHO npoworo. cnoco6 H oro coxpaiorrb rcoMrrpHMccKyio c}»pMy 8 npo U eccc 
TpaHcnopnipoBKH luiacTup* k weciy Hapymcmw kqjiohhw. nanpHMcp. nanronuieHa hjih pcomnj. 



now pacraifpeHHM luiacrwp* waHKerw oa c^ex noAiry-rpeKHM, o6pa3yv>mnx oaoop 10 Me*fly 
nnacrwpcM h kohjwcckkx nepcxofloB. nciuiionaiontfix o6pa30BaHHe cmiaflOK. fltfopuxpy*™* b paA«anhHO M 
nanpaancHHH h npraHwaioTCH k ctchkc ^acrwp*. nocnanbKy Tojin^a cttchkh wanmcr 6iuc3Ka Tomajme 
rcpMcnoifpyiomcro noKpbmw, flononmiTWbHOH norcpw npoxoffnoro cenemw kohohhw b 30He ycraHOBKW 
nnacTbrpn kc npoHCXoAwr. 

Wcn<uib30BaHHc npwioKCHHoro nnacrwpn. cHa6KCHHoro n^oxpaiofTenbHbQflt uaraexaMM no3Bomrr 
o6ecne<om> HaAcminJfl peuoirr Herepycwfflbix o6caffHbix kohohh. blblbll UHU2 
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Claims (Oopuyjia H3o6pereHHnJ: 

RnacTbcpb jinn peMotrra ofcaAHbtx kohohh, cocTOHmHfl M3 npoflojibHo ixxj>pnpoBaHHotf ipy6bi c Hapyxuu>iM 
rq>M€XM3flpyiocmixi noKpbiTHeM. Bbmojmemtbtu K3 Ha6opa Ronbi^eBbix zntueirroB, pacnojioweioibix qgonb 
Tpy6w c 3a30pOM orwocwrejibHo fjpyr jjpyra. oTJin^ax)a^cMc« tcm. mto. c ufinuo noBwruemiw Hafl,e«HOCTM 
pcuoHTKO-DOOCTaHOBHTcnbHbix pa6oT 3a c^cx aamwTbi rcpMCTH3Hpyiornero noKptrrvtR c coxpaHCHHew 
rcpMcxioauKH kojiohhu no bccu jsmmc Hanomaniono nnacTWpH. oh cHa6xtH npc^oxpaHHTCJibHbiMH 
uaiofieraMH, uaRCHManbHbiH HapyxHuft flHaweTp Roropbix npeetjoiaex HapymHbrii fl^auerp R0Jibx;e8bix 
ancMCHTOB. npH dtom np^oxpaHMTOibHbic uaHKeTbi pa3kirn;eji>j ucxpy KcmhutBbfun aneueirrafcCH 

rcpMCTH3HpyiOmcrO tlOKpblTHH C 3a30paMR C BOOMOJKHOCTfalO B pa60MCM nonOKCHKM nCpCRpbCTMH 3a30pOD c 

ywatMncimcM HapymHoro ^Hawcrpa npc^oxpaHHroibKUX Marascr flo HapymHoro WiiaMerpa Ranbueewx 
ajiekieHToe. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



RU 2068940 CI 



[see source for figure] 
Drawings: 



Fig. I 
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Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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